Demonstration of muscarinic and nicotinic receptor binding activities of distigmine to treat detrusor underactivity.
The present study was undertaken to examine whether distigmine, a therapeutic agent used to treat detrusor underactivity, binds directly to muscarinic and nicotinic receptors. We used radioreceptor binding assays and compared the effects of distigmine with those of neostigmine and donepedil. The inhibitory effect of distigmine on the blood acetylcholinesterase (AChE) activity was significantly weaker than that of neostigmine. Distigmine, neostigmine, and donepezil competed for specific binding sites of [N-methyl-(3)H]scopolamine methyl chloride ([(3)H]NMS ) and [(3)H]oxotremorine-M in the bladder, submaxillary gland and cerebral cortex of rats in a concentration-dependent manner, indicating significant binding activity of muscarinic receptors. Distigmine displayed significantly higher affinity for binding sites of [(3)H]oxotremorine-M compared with those of [(3)H]NMS as revealed by large ratios of its K(i) value for [(3)H]NMS to that for [(3)H]oxotremorine-M, suggesting that it has preferential affinity for agonist sites of muscarinic receptors. Distigmine seemed to bind to the agonist sites of muscarinic receptors in a competitive manner. Repeated oral administration of distigmine caused a significant decrease in the maximal number of binding sites (B(max)) for [(3)H]NMS in the bladder and submaxillary gland but not cerebral cortex. Distigmine also bound to nicotinic receptors in the rat cerebral cortex. In conclusion, distigmine shows direct binding to muscarinic receptors in the rat bladder, and repeated oral administration of distigmine causes downregulation of muscarinic receptors in the rat bladder. The observed direct interaction of distigmine with the bladder muscarinic receptors may partly contribute to the therapeutic and/or side effects seen in the treatment of detrusor underactivity.